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vABSTRACT
The performance, emission and combustion characteristics of a single cylinder
four stroke direct injection air cooling various compression ratio multi fuel engine
when fueled with palm oil methyl ester and its 2%, 5%, 7% and 10% blends with
diesel (on a volume basis) are investigated and compared with standard diesel. The
experiments were conducted at a fixed engine speed of 3000 rpm at different loading
conditions and at compression ratios of 16:1, 18:1, and 20:1and 22:1. The impact
of compression ratio on fuel consumption, brake thermal efficiency and air fuel ratio
was investigated and presented. The optimum compression ratio which gives the best
performance was identified. Comparisons between compression ratio with diesel and
the biodiesel blends on the brake specific fuel consumption (BSFC), brake thermal
efficiency (th) , carbon monoxide (CO), carbon dioxide (CO2), nitrogen oxide (NOx)
and exhaust smoke were carried out in this study for every value of CR. In the engine
experiment, it was found that the palm oil methyl ester functions better with VCR than
fixed CR in terms of performance (SFC and th) where the SFC decreases by 5.4%, ηth
increases by 3.7% at CR 22 with B2, the Smoke quality and CO showed a decrease by
22% and 29% at CR 22 with B2 while the NOx decreases by 30% at CR 16 than CR20
and diesel.
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ABSTRAK
Ciri-ciri prestasi, pelepasan dan pembakaran satu silinder 4 lejang suntikan
udara langsung menyejukkan bahan api dengan nisbah mampatan boleh ubah pelbagai
enjin apabila didorong dengan metil ester minyak sawit dan 2%, 5%, 7% dan 10%
campuran dengan diesel (pada volumeasas) disiasat dan berbanding dengan diesel
standard. Kajian ini telah dijalankan pada kelajuan enjin 3000 rpm tetap pada
keadaan pembebanan yang berbeza dan pada nisbah mampatan 16:01, 18:01, dan
20:01 dan 22:01. Kesan nisbah mampatan pada penggunaan bahan bakar, kecekapan
haba brek dan nisbah bahan api udara telah disiasat dan dibentangkan. Nisbah
mampatan yang optimum yang memberikan prestasi yang terbaik telah dikenalpasti.
Perbandingan antara nisbah mampatan dengan diesel dan biodiesel menggabungkan
brek penggunaan bahan api tertentu (BSFC), Kecekapan terma brek (th), karbon
monoksida (CO), karbon dioksida (CO2), nitrogen oksida (NOx) dan asap ekzos
telah dijalankan dalam kajian ini untuk setiap nilai CR. Dalam eksperimen enjin, ia
telah mendapati bahawa minyak kelapa sawit ester fungsi metil lebih baik dengan
VCR daripada CR tetap dari segi prestasi (SFC dan ηth) di mana SFC menurun
sebanyak 5.4%, peningkatan th oleh 3.7% pada CR 22 dengan B2, kualiti asap dan
CO menunjukkan penurunan sebanyak 22% dan 29% di CR 22 dengan B2 manakala
NOx berkurangan sebanyak 30% pada CR 16 daripada CR20 dan diesel.
